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Delay Lines
The delay lines are microstrip2 delay lines printed on copper teflon-glass laminate.
The properties of a 30-cm length of delay line are summarized in Table I . a correction which restores some of the degradation in position resolution due to these effects is described later in this paper.
Construction
The active cathode and the anode for each chamber are mounted on one side of an 8.25-mm thick "window frame" constructed from aluminum tooling plate, which is cut down to accommodate the cathode. The inactive cathode is mounted on a similar opposing frame. The wire planes are insulated from the aluminum by the delay line on one end and by a 0.78-mm thick piece of epoxy-fiberglass board (G10) on the other end. For the anode plane, the Glo and the teflon of the delay line are allowed to overhang the edge of the aluminum, providing the necessary high voltage insulation. Gas windows of 25 pm aluminized mylar are taped and grounded to the outsides of the aluminum frames. A gas seal is made around the edge of the assembled chamber using plastic tape. The anode to cathode gap is typically 4 mm.
The cathode planes are wound with 80 pm copper clad aluminum wire with 1-mm spacings and the anodes are wound with 20 pm gold-plated tungsten wire with 2-8 mm spacings.
The wires in both planes are soldered directly into their delay lines. Signals from the anode, which is run at high voltage, are capacitively coupled from the ends of the delay line.
Chambers with active areas of 60 cm x 10 cm, 30 cm x 20 cm and 90 cm x 30 cm have been constructed and are in routine use at LAMPF.
Electronics
The fast rise time signals (shown in Fig. 1 ) from the ends of the delay line are transported, though shqrt, up to 2 m, 93 n cable to leading edge discriminators. Count rate losses and inefficiencies can be monitored by subtracting the anode ts from the cathode t to form the time sum check, tc. A typical histogram5 of this quantity is shown in Fig. 2 Figs. 3 and 4 . The improvement in resolution near the edge of the chamber is nearly a factor of 2.
Drift Chambers
Position information can be obtained from the anode direction of a chamber by using the drift time information. 8 This time information can be calibrated to give position information by uniformly illuminating the chamber, and by assuming the ts spectrum represents a uniform position distribution with a width of half the anode wire spacing. A drift distance histogram results as seen in Fig. 6 .
Deciding whether to add or subtract the drift distance from the wire location requires the use of two closely spaced offset anode planes. Also, if the trajectory divergence is large, it is necessary to use angle information to avoid having ambiguous regions near the wires. The focal plane region of the EPICS spectrometer includes two chambers with 8-mm anode wire separation, offset by 4 mm, and separated by 8 
